Steroidogenesis and cAMP production in isolated avian granulosa cells during follicular maturation: lack of positive correlation.
Luteinizing hormone- and forskolin-induced acute steroidogenesis and cAMP production were studied in dispersed chicken granulosa cells in relation to follicular maturation. Cells isolated from the 6 largest preovulatory follicles (F1-F6) were used in this study. Basal steroidogenic activity increased with progressive maturation of the follicle without a corresponding rise in basal cAMP production. Both LH- and forskolin-promoted progesterone production was directly correlated with the maturational stage of the follicle and the dose of the agonists. On the other hand, LH caused the greatest increase in cAMP production in the third and fourth largest preovulatory follicles (F3-F4), whereas forskolin-stimulated cAMP accumulation was maximal in the least mature granulosa cells (F5-F6). Thereafter it decreased in proportion with follicular development. It is concluded that LH-induced acute steroidogenesis in chicken granulosa cells is not positively correlated with cAMP production during the last few days of follicular maturation. Therefore the steroidogenic responsiveness of granulosa cells of the largest follicle to LH cannot be ascribed solely to receptor-coupled adenylate cyclase activity. As shown by the forskolin experiment, the intrinsic activity of the adenylate cyclase-cAMP system is greatest in the small F5, F6 follicles which respond only minimally in terms of steroidogenesis to either a receptor dependent agonist (LH) or a nonreceptor agonist (forskolin).